The objective of the study is to identify the role of geographical variables in explaining differences in per capita income among Brazilian states. It also aims at ascertaining the degree to which such variables affect convergence or divergence trends in per capita income among these states. In order to investigate these issues it uses micro-data, instead of the more traditional aggregate data, averaged up from household to birth cohort level. Both the level and the change in average household income per capita across Brazilian states are correlated to geographical and household variables. The aim is to capture not only the influence of household human capital and wealth variables on the convergence of per capita income (along the lines of the neoclassical model), but also that of spatial or geographical characteristics, such as public infrastructure, health and education services. Therefore, this paper simultaneously considers data on geographical variables and repeated cross-sections of household surveys. The use of cohort level data means that we can construct cohort/state/year means for all variables of interest and control for state, life cycle and composition effects for the first time in this literature. The results indicate that the geographical variables seem to be important determinants of income levels and growth. Altogether, the results indicate that human capital and infrastructure variables are important areas for government intervention, as these are some of the main factors behind the differences in steady-state rate of income growth in Brazil.
Introduction
In mainstream economics, the starting point for understanding the existence of poor regions is the neoclassical exogenous growth model developed by Solow and Swan in 1956 . According to this model, per capita income differentials among regions are determined by their respective initial endowments of resources, so that it is not so much that there are poor regions, as given areas that have a greater concentration of poor families. Such models are presented in greater detail in .
The objective of this paper is to offer evidence on this controversy in the case of state income inequalities in Brazil over the period [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] . In Section 2 some general information on regional inequalities in Brazil is provided as well as a review of the some existing empirical studies, creating the background for the study to be performed in the paper. Section 3 presents a methodological discussion of the model to be estimated. Section 4 presents the data used in the research and discusses the advantages and limitations of using micro-data. Section 5 presents and discusses the econometric results, which are commented on in the concluding section.
Regional Inequalities in Brazil
Brazil is well known for its high levels of regional income inequalities. In 1960, Brazil had a GDP per capita of US$1,449. Thirty-five years later, in 1995, this figure had risen to US$3,556, corresponding to an average growth rate of 2.6% per year. Data on per capita GDP for Brazilian states indicate that only three Brazilian states had figures above the national average, namely, São Paulo, Rio de Janeiro and Rio Grande do Sul. The state of São Paulo was notable for a GDP per capita that was almost 2 times the national average. The poorest state was Piauí, with a GDP per capita that was 4.5 times less than the Brazilian average, and 8.9 times less than that of the state of São Paulo. It is notable that nine of the ten poorest states in Brazil were in the Northeast, and three of the four states of the Southeast were among the five richest states in Brazil.
In 1995 a larger number of states were above the national average. Of these, the first two, São Paulo and Rio de Janeiro, are in the Southeast region, while the next three, Rio Grande do Sul, Paraná and Santa Catarina, belong to the South. The other Southeastern states achieved visible improvements with regard to the national average (e.g., the state of Mato Grosso). Of the ten poorest states, eight are in the Northeast, and two in the North, Amazonas and Pará, were notable for having declined in relative terms since 1960 to a standing among the ten states with the lowest GDP per capita. São Paulo was still the richest state in 1995, with a GDP per capita that was 1.7 times the national average, with an average growth rate of 2.1% per year between 1960 and 1995, 0.5% below the national growth average. Piauí, on the other hand, was still the poorest state in Brazil. It is nevertheless interesting to note that while, in absolute terms, the state's position was considerably worse than the rest of the country, in relative terms it had improved, with a GDP per capita that was 3.7 times smaller than the national average, and 6.1 times smaller than that of the richest state. Another interesting point is that in the state of Piauí GDP per capita grew 3.1% per year, one percentage point above that of the state of São Paulo for the same period. These observations raise the question of whether there is an income convergence trend among Brazilian states.
Taking the neoclassical growth model as a basis, Ferreira and Diniz (1995) , Schwartsman (1996) and Zini (1998) , analyzing the period initiated in 1970, could not reject the hypothesis of absolute convergence. They estimated speeds of convergence among Brazilian states that were above the levels predicted by the model. Azzoni (1999) , working with a longer series , also found indications of absolute convergence of income, but at a much lower speed. It remains to be investigated whether there are spatial externalities that condition regional growth. That is to say, geographical characteristics such as climate, public and private infrastructure (which could be understood as reflecting "geographical capital") may be affecting the growth rates of states or regions by influencing the productivity of individual or family capital. This would have decisive implications for public sector policies designed to combat poverty and to improve incomes at regional and state levels, since differences in living standards would result not only from the initial conditions of families, as assumed by neoclassical growth models, but also from differences in the "geographical capital" between regions.
Since the previous models used for calculating convergence did not consider the effect of geographical variables, and these would tend to be positively correlated with initial income, their results could, in fact, be reflecting conditional instead of absolute convergence, and they could be underestimating the true velocity to this convergence. We thus propose to estimate the variation in household income per capita for Brazilian states as a function of geographical, state and household variables, in order to capture not only the influence of the individual characteristics of households on the convergence or divergence of per capita income (along the lines of the neoclassical model), but also that of spatial or geographical characteristics.
Theory
This section aims at presenting the neoclassical growth model with exogenous savings, geographical variables and fixed effects, as in Islam (1992) , to be taken to the data. Consider the production function, with labor augmenting technical progress:
where Y = product, K = capital, L = labor and G = geographical capital (fixed in the economy). The public input is thus complementary to private inputs, and we have:
where n and g are the (exogenously determined) population and technology rates of growth. Capital accumulation per effective worker in the steady state will be given by:
where s = savings rate, δ = depreciation rate and:
This equation implies steady state levels of capital and product (per effective worker), which are described by:
With the product per effective worker given by
, we can approximate its time variation around the steady state to get (in logs):
The growth of per-capita product during the period τ = t2 -t1 around the steady-state will be: where we have used the fact that and around the steady state we will then have:
where h* = human capital investment as a fraction of income in the steady state.
Econometric Methodology
This section aims at representing the last equation in a form that can be estimated with the data at hand. As the main aim of this research is to investigate the roles of geographical and human capital variables on growth, we propose: Where:
where G and H are human capital and geographical variables. 
The Construction of Cohorts
The data we use come from repeated cross-sections of very rich household surveys, carried out by the Brazilian Census Bureau (see below). The use of micro-data to examine issues of convergence has not, as far as we know, been done in the literature before. It is well known in the consumption and labor supply literature (see Browning et al., 1985 and Attanasio and Browning, 1994 ) that with repeated cross-sections it is possible to construct demographic cohorts based on date of birth, and calculate cohort-year means for all variables of interest, including income, education, labor force participation and living conditions. We propose to extend this methodology to include the state of residence as another grouping variable and derive state-cohort-year means for the variables of interest. The value attributed to each cohort in state s in year t is where: n cst is the proportion of household heads born in an interval of determined years (e.g., 1940 to 1945) , living in state s in period t. Ten cohorts were constructed for each state in each year. The same procedure was applied for all other variables included in the analysis, so that we have, for example, the average number of years of education for people included in each cohort; the same holds for all other variables.
The advantages of such a procedure are many-fold. Firstly and most importantly, the use of micro-data allows us to control for changes in the composition of the population in each state that cannot be controlled for with the use of aggregate data. Secondly, we can control for life-cycle and generation effects, which means that we are, in effect, considering the effect of geographical variables on income growth and convergence within a generation or for a population with the same age. Thirdly, one can identify state fixed effects without having to rely only on the time component of the series, since we have obtained various (10 in our case) observations for a given state in a given year. Finally, one can rely on differences across generations within a state-year group to identify the effects of human capital on growth, for example, that are not readily identified using aggregate data (Islam, 1994) . The main disadvantage of using cohort level data is that if there are measurement errors at the household level they are likely to be carried out to the cohort means unless the cell sizes are large.
In effect, we will be estimating an equation of the form:
Where the subscript c means that the variables are now cohort-state-year means, X = household controls and LF = life cycle variables.
Data and Data Sources
The implementation of the model described above requires panel data, not easily available in general. In the case of Brazil we have repeated cross-sections of a yearly household survey (PNADPesquisa Nacional por Amostra de Domicílios), conducted by IBGE, the Brazilian Census Bureau, that can be used as a pseudo-panel, by constructing a model that looks like an individual-level model but is for cohorts (see Ravallion, 1998) . Due to data limitations, only 19 out of 27 states were considered in the study; the excluded states belong to the almost uninhabited northern region (including the Amazon region). The total number of households considered in different years ranged from 49,514 to 90,776, with an average of 58,328. 1 The average number of households per cohort is 269. Due to the small number of observations in some cohorts, only 2,166 were considered in the analysis.
The main variables in the analysis are as shown in Table 1 . The dependent variable used throughout (y) is per capita monthly labor income from the main job. We have also made some experiments with two other variables, hourly labor income and total income, with no apparent change in the results. 2 In Figure 1 the evolution of per capita income over the period 1981-1996 for four macro-regions of Brazil is displayed. The first observation relates to the level of income: the average for all states in Brazil over the 16 year period is of US$45 per month, or US$540 per year, indicating the low average level of income in the country. Secondly, a slight declining trend is observed for all states and regions, showing that the average income fell in Brazil during the period considered.
1 Table 8 presents averages and standard deviations for all variables for each state 2 Instead of the 3,040 possible cases (10 cohorts x 19 states x 16 years). The small cohorts are located among the youngest in the first years of the period and among the oldest in the more recent years. Only cohorts with at least 30 households were included in the sample. 
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It is interesting to point out the peak for all regions in the year 1986, related to the Cruzado macroeconomic stabilization plan, which included heavy price controls and brought inflation down. The plan was preceded by a sharp depression in 1983, and even before 1986 some growth in income could be observed. Income levels fell after 1986 and began to recover only in 1994, with the implementation of the Real macroeconomic stabilization plan. It was applied in July of 1994 and succeeded in reducing inflation gradually during the following month, producing the peak observed in 1995. Finally worth mentioning is the difference between the Northeast region and the other three regions in terms of income levels, with that region presenting lower levels of income and the other three presenting similar higher levels. The average annual figures for the South, Southeast and Center-West are close to US$800, and for the Northeast they are around US$360. Over time, there is no indication that this difference is falling.
In Figure 2 the per capita income per household by cohort (or age) is presented. Each cohort is represented by a line, the set of lines indicating the general trend. The traditional life cycle behavior of income is present, although not as clear as if individual data were used. Income grows as individuals grow older but, up to a certain age, so does the number of children, preventing growth in average income. For people over 40, the average income falls as expected. For each cohort (each line) the traditional life cycle behavior of income is also present. 22  24  26  28  30  32  34  36  38  40  42  44  46  48  50  52  54  56  58  60  62  64  66  68 Household head age
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The same cohort disposition is utilized in Figure 3 for the household head's education. In general, the number of years of education is very low, with an overall average of 3.8 years for the country as a whole. The positive slopes of the cohort curves indicate that the number of years of study grows in each cohort as the household head grows older, but only up to a certain age range (mid-40s); after that the curves are flat, indicating that household heads do not invest in education any more. The overall declining disposition of the curves show that the younger generations present higher levels of education, as compared to older generations, as a result of the improvements made in the Brazilian education system over time. This can be seen also in Figure 4 , in which the total number of years of education for each macro region is displayed. An increasing trend is observed for every region, but differences in levels are important: the differences between the South and the Southeast are small, with the Center-West falling behind and the Northeast with a much lower level. The average number of years of education for the regions are: Southeast, 5.4; South, 4.8; Center-West, 4.0, and Northeast, 2.9 
Years of education
The pure geographical variables are rainfall, (the negative of) latitude 3 and temperature in June (the month with the highest variation across states in Brazil). These are displayed in Figure 5 , in which the states are positioned in the horizontal axis in decreasing order of per capita income levels. It is clear from the figure that there is a positive correlation between income level and the variables rainfall and latitude and a negative correlation between income and temperature. Two control variables are displayed in Figure 6 : urban(1)/rural(0) situation and density (persons per room in the household). The former is positively correlated with income, meaning that poor states have a higher percentage of people living in rural areas. Density, on the other hand, is negatively related to income, for poorer states tend to have more persons per room in the household. The infrastructure variables include access to public sewage, electricity and garbage systems. The average levels for states are shown in Figure 7 , in which states are also displayed in decreasing order of income levels (household connected to the service = 1; not connected = 0). As can be seen, there is a positive correlation between the percentage of households connected and income for all three variables. Other human capital variables are education of the household head's partner and a measure of children's delay in education (number of years of schooling effectively attended by the child divided by the expected number of years of attendance, given the child's age). The life cycle variables include age and participation of household head, partner and children in the labor force. Other controls variables include the gender of household head and measures of household wealth, such as whether the household possesses a stove and refrigerator ("fridge" in tables). Time and cohort dummies were also included. The simple correlations among the main variables used in the analysis are presented in Table 2 .
Econometric Results
We have estimated the main equation of interest in two different forms for the dependent variable: the logarithm of per capita income and the first differences of the logarithm of per capita income for each state. 4 Most right-hand side variables vary across cohorts, years and states; the exceptions are infant mortality and life expectancy, which vary across years and states but are invariant across cohorts, and geographical variables, which vary only across states. The standard errors have been corrected by the fact that data may come from a population with a grouped structure, according to geographic location (state). The presence of intra-group error correlation and the fact that the regressors include variables with repeated values within states (e.g., climate variables) mean that the OLS estimated standard errors may be invalid for statistical inference. Therefore, we adopted the approach described by Moulton (1986) and adjusted the OLS standard errors accordingly; the standard errors are also heteroskedasticity robust. Dummy variables for each year were included in all regressions. Table 3 presents the results of the estimations using the levels of income as the dependent variable. Column (1) presents results for the regression including only time dummies and geographical variables. Only (the negative of) latitude is statistically significant, its sign indicating that the farther South, the higher the state's income. In Column (2) human capital controls are included. As expected, the coefficients of the household head's education and labor force participation enter positively while, conditional on this result, the coefficient of the partner's participation in the labor force enters negatively. Education of the partner is not significant but whether or not the children participate in the labor force is significant and the coefficient is positive. It is interesting to point out that in this column latitude remains positive and significant, but temperature also becomes significantly positive.
These alternating signs for the two variables pose a problem, for states farther South (higher values for latitude) are also cooler (smaller values for temperature). We ran some experiments with the variable distance from the state's capital city to the sea, to control for the fact that coastal cities present higher temperature, regardless of latitude, and that most capital cities in the Northeast are sea cities. On the other hand, the rich and fast growing states in the Center-West present high temperatures, are in the middle range of latitude and very distant from the sea. An interaction dummy for temperature and distance to the sea was tested, which appeared not significantly, but caused the coefficient on temperature to become non-significant too. From these experiments, it is clear that latitude is the most stable of the geographical variables, with the others being more sensitive to the inclusion of additional variables, as will become clear below.
With respect to the wealth variables included in Column (3), only refrigerator possession makes a significant and positive difference on the level of household income. All the other variables present similar results as in Column (2) . Variables indicating the rural/urban situation and infrastructure capital for households are included in Column (4). In this case, refrigerator possession is no longer significant, 5 but density becomes significant, keeping its negative sign as before. This indicates that states with a higher coverage of public garbage collection and with fewer persons per room tend to present higher levels of income. Gender of the household head becomes significant, indicating that household headed by males tend to present higher per capita income (the sign is the same as in the previous columns, but the coefficients were not statistically significant in those). As for the geographical variables, rainfall appears as significant, the sign indicating higher incomes for states with higher rainfall levels; the other two geographical variables remain significant and with the same signs as before. The proxies for the efficiency of public services (children's education, life expectancy and infant mortality) included in Column (5) are not significant; refrigerator possession reappears as significant.
Column (6) drops some of the variables to avoid multicolinearity and some minor changes in the results occur. The household head's education becomes insignificant, as does temperature. The life cycle variables now appear as significant and with the expected sign; metropolitan status is significant and positive. Only a small drop in the R 2 is observed from Column (5) to Column (6). Finally, Column (7) drops the geographical variables and includes the state dummies, 6 with some changes in the coefficients resulting: education of the household head is again significant; the life cycle variables remain significant and with the right signs. The biggest change is the inclusion of infant mortality as significant and with a negative sign, indicating that infant mortality is negatively associated with the state's income level. Therefore, the substitution of dummy variables for geographical variables does not provoke large changes in the results and in some cases they become more reasonable, as in the signs for the life cycle variables.
Of the results as a whole, latitude seems to be the most stable of the geographical variables, appearing in all regressions with the expected sign and significantly in five out of six specifications; the other two appear only in some specifications and temperature always with contradicting sign. Participation of the household members in the labor force is the most robust of the human capital variables, with positive signs for the head and the children and negative signs for the partner. This indicates that partners tend to participate more in the labor force when the household per capita income is lower; as income grows, partners tend to participate less. Education of the household head was not significant in only one case. As far as the other variables, the number of persons per room (density) appears always with a negative sign and is significant in four out of five specifications. Household capital, indicated by refrigerator possession, appear as significant and positive only in two out of five specifications, although always with a positive sign. The existence of garbage collection service is also important, for this variable was significant in all cases in which it was included. Table 4 reports the results of the first-differences specifications, with the inclusion of the initial level of income as a regressor. In the first column, one can see that there is no significant unconditional relationship between changes in income and the "pure" geographical variables; the same holds for the initial income level. The results become a bit more interesting when controls for human capital and labor force participation are included (Column 2). It can be seen that the initial level of income presents a significant negative sign, indicating the states with lower initial income levels tend to grow faster than states with higher income levels. Latitude and temperature appear as significant, with the same conflict of signs as in the results of Table 3.   7 The signs for education and labor force participation are the same as in the regressions with income levels presented before: the more educated the household head and the children, the higher the labor force participation and the lower the partner's participation in the labor force, the higher the income growth.
The inclusion of household capital and density information (Column 3) causes latitude to be non-significant but does not change the sign and significance of the initial level of income and of temperature. Only refrigerator possession is (positively) associated with income growth. All the education and labor force participation variables keep their status as in the previous column. The inclusion of the metropolitan/urban/rural situation and public infrastructure made in Column (4) makes latitude and density significant, as compared to the previous column. Of the newly included variables, only connection to public garbage collection is (positively) associated with income growth and density becomes significant. In Column (5) all variables are included, the last being children education and human development variables, which turned out to be insignificant. No important changes with respect to the results of Column (4) are observed.
Column (6) drops some of the variables to deal with multicolinearity among the regressors. Comparing Columns (5) and (6), there is a substitution of rainfall for latitude. Education of the household head and refrigerator possession both become insignificant; there is also a small decrease in R 2 . Equation (7) substitutes state dummies for the geographical variables, with a small gain in R 2 and some minor changes in results: now life cycle variables and education of the household head become significant, while refrigerator possession becomes insignificant. As in the regression in income levels, infant mortality appears as negative and significant, indicating that states with higher infant mortality tend to grow less than states with lower infant mortality levels.
Finally, in Column (8) income growth was measured in third-differences and all right handside variables at their levels in the initial year of the three-year periods to address causality concerns. As can be seen, the initial income remains as significant as in the other specifications. Rainfall and latitude appear as significant, with the same sign contradiction; life cycle indicators are significant and with the expected signs; education of the household head, however, appears as insignificant, and with a wrong sign. Labor force participation, density, garbage and infant mortality present the same results as before. Thus, even taking into account possible causality problems, the main results seem to hold.
Considering these results on income growth, it is clear that the initial level of income is an important variable, being present in all specifications. The same holds for the participation of the household head and children (positive sign) and partner (negative sign) in the labor force. Density is always negative, but significant in only three out of six specifications. Education of the household head is significant in six out of eight specifications; household capital (refrigerator possession) is positive and significant in four out of six specifications. Public infrastructure, represented by garbage collection, was positive and significant in all cases it was included in the regressions. Among the geographical variables, temperature is significant in five out of seven specifications and latitude in four, with the contradictory signs commented on before.
As mentioned before, in all specifications but the first, the coefficient for the lagged income is negative and significant, indicating that states with smaller levels of initial income tend to have faster income growth. In Table 5 the coefficients on the lagged dependent variable for the different specifications of Table 4 are presented again, together with the implied λ and the estimated velocity to half convergence (column numbers are the same as in Table 4 ). In the first column there are no other variables apart from the lagged dependent variable. The estimated coefficient is very small and not significantly different from zero, which basically implies persistence in income differences among states. That is, there is no evidence of absolute convergence among states in Brazil in the period analyzed. Column (1) includes the time dummies and pure geographical variables, with no important changes in the results. Column (2) adds age, age squared and human capital variables, with important changes in the results, for now the coefficient on the initial year income is negative and significant. The implied λ and the resulting number of years to achieve half convergence are also shown in the table. Column (3) adds household capital variables, increasing marginally the speed of convergence. In Column (4) the public infrastructure variables are added, and the speed of convergence increases reasonably, implying 0.8 years for half convergence. The introduction of human development variables additionally increases the speed of convergence, as shown in Column (5) . Reducing the number of variables to decrease multicolinearity returns the speed of convergence back to the same level of Column (3). The substitution of dummy variables for geographical variables, as done in Column (7), causes the speed of convergence to increase and the number of years to half convergence to be 1.04.
All in all, the results indicate a very high speed of convergence of income among Brazilian states, after provision is made for differences in geography, human capital, labor force participation, infra-structure and human development conditions. It is interesting to point out that in this case we are dealing with conditional convergence; that is, each state is converging to its own steady state situation. Thus, instead of indicating a positive situation, in which inequalities among states in Brazil would be diminishing at a high speed, the results show that the states are close to their steady state income levels, meaning that the resulting equilibrium inequality situation is close to the high inequality level presently observed in the country. This result is perfectly compatible with the abovementioned absence of absolute (or unconditional) convergence of income in Brazil. The different state provisions of education, infrastructure, etc. prevent the equalization of income levels across states. Table 6 shows the results of the decomposition of the observed differences in per capita income across regions. It is interesting to highlight the fact that the Northeast/Southeast observed differences in per capita income are pretty much the same as the Northeast/Center-West differences; the South/Northeast differences are slightly higher but in the same value range as the other two. This is expected, considering the information on regional incomes presented in Figure 1 . The most important variables in explaining these differences are the geographical variables rainfall and latitude, infrastructure capital, represented by the existence of a public system for garbage collection, and infant mortality. Other variables present a much smaller importance in the decomposition. Temperature appears as important in explaining differences between the South and the Northeast only. Table 7 shows the Gini inequality index across states in Brazil (weighted by the population of each state). The number in the first column (Average Income) is representative of inequality using the observed income data. The inclusion of geographical variables causes a drop of 15% in the Gini coefficient. The addition of human capital variables reduces the coefficient by another 6.4% (as compared to its already lower value). The further inclusion of public infrastructure and household capital does not produce any noticeable change in the Gini coefficient.
Conclusions and Policy Implications
The main objective of this paper is to shed some light on the effects of geographical variables on the per capita income patterns of growth of Brazilian states. To achieve this aim, we proposed, for the first time in this strand of the literature, a methodology to examine the issue of convergence using micro-data. We constructed cohort/state/year averages of all variables of interest, and regressed income levels and income growth on a variety of human capital, life cycle and geographical variables.
The main results indicate that geographical variables are important in explaining the differences in income levels and in growth across Brazilian states. This is shown by their joint impact on the level and growth regressions. The results also show that there is no sign of absolute convergence in Brazil in the period analyzed. On the other hand, conditional convergence will take place rapidly in Brazil, once human capital, infrastructure and geographical variables are controlled for. The estimated high speeds of conditional convergence indicate that Brazilian states are close to their steady state levels of income, indicating that the equilibrium regional income inequality in the country is not much different from the present one.
Considering the prospects of government intervention, it is clear that investments in public infra-structure do play a role, especially in reducing the differences between the Southeast and the Northeast (after controlling for differences in the provision of garbage collection services, income inequality among those regions drops to 36%, from the previous 82%). Other important factors in the regressions are household density (number of persons per room) and household capital (refrigerator possession). Human capital variables appear as significant in general, especially participation in the labor force. However, the decomposition of income differentials indicates a minor quantitative role for this variable. However, no control is made for variations in the quality of education provided among states, and recent indications are that poorer states also present poorer education quality. Unfortunately, there is no information on this variable for the period considered. Thus, investments in this area, although with a positive impact, do not seem to have a major influence on the levels of income inequality in the country. Investments in the quality of education might have a better effect, although no evidence on that aspect can be derived from this study.
As for geographical variables, they enter significantly into most regressions, meaning that, even after controlling for differences in education, labor force participation, social and private capital, etc., there still are differences among states that are related to geographical aspects. The decomposition of income differentials indicates that these variables are quantitatively very important. The variable rainfall is nature-related and probably includes its effects on agricultural productivity. Latitude, on the other hand, could be understood as encompassing institutional, cultural, religious and other sorts of regional characteristics that influence the productivity of factors in the regional production functions.
The same conclusion can be drawn from the results of the specifications that substituted state dummies for geographical variables, with the coefficients of the dummies being significant, leading to the same interpretation on the geographical aspects considered. Another indication in this direction is the relatively low R 2 in the growth equations, indicating that other factors but the ones included in the regressions may account for the variance in the state's rates or growth. This argument is not valid for the level regressions, since the R interesting enough to suggest that institutional differences may have an important role in shaping regional inequality in Brazil.
In general, the results of this study indicate that investments in public infrastructure and in education may help reducing regional inequality in Brazil. Another important aspect is participation in the labor force, for this variable appeared almost always as an important factor in the definition of income levels and income growth. Thus, provision of job opportunities seems to be a relevant factor.
Even after considering the positive expected effects of public investments, there is some indication that income inequality is self-fulfilling, for wealthier states and states with dynamic labor markets tend to have higher income levels and to growth faster. Moreover, the importance of geographical variables indicates that probably a good deal of government intervention should be directed towards institution building, government efficiency improvement, etc. Even after controlling for variables related to human, household and social capital, there still is a great deal to be explained in terms of differences in income growth between Brazilian states. (1)- (4): Y i = Y i -(X i -X Bar ).β (i referring to state) 63, 78 3, 31 62, 27 2, 72 62, 74 3, 38 63, 71 3, 00 65, 38 2, 83 65, 46 2, 72 63, 10 2, 91 59, 84 Infant mort 36, 43 9, 10 38, 11 11, 94 41, 42 10, 50 41, 98 10, 58 34, 46 9, 33 26, 07 6, 27 39, 28 7, 95 
